27-Hydroxylation of 7- and 8-dehydrocholesterol in Smith-Lemli-Opitz syndrome: a novel metabolic pathway.
Smith-Lemli-Opitz syndrome (SLOS) is attributable to mutations in the gene coding for 7-dehydrocholesterol reductase. Low to absent enzyme activity accounts for the accumulation of both 7-dehydrocholesterol and 8-dehydrocholesterol in plasma and other tissues. Since oxysterols can participate in the regulation of cholesterol homeostasis, we examined the possibility that they are formed from these dehydrocholesterol intermediates. In patients with SLOS, we found serum levels of 27-hydroxy-7-dehydrocholesterol ranging from 0.1 to 0.25micro M and evidence for circulating levels of 27-hydroxy-8-dehydrocholesterol (0.04-0.51 micro M). Picomolar quantities of 27-hydroxy-7-dehydrocholesterol were identified in normal individuals. Biologic activities of 27-hydroxy-7-dehydrocholesterol were found to include inhibition of sterol synthesis and the activation of nuclear receptor LXRalpha but not that of LXRbeta. These activities occurred at concentrations found in plasma and presumably at those existing in tissues. Thus, patients with SLOS have increased levels of metabolites derived from intermediates in cholesterol synthesis that are biologically active and may contribute to the regulation of cholesterol synthesis in vivo.